Abstract JSC "Angarsk catalysts and organic synthesis plant" has the modern hydrodewaxing catalysts for production of the EURO diesel fuel and transformer oil. New generation of hydrodewaxing catalysts are the result of complex research. Researches of JSC "AZKiOS" performed optimization of ZSM-5 zeolite synthesis technology; the stage of promotor introduction in zeolite is performed. Increase of activity of the catalysts as a result of introduction in the promoted zeolite is established. As a result it has become possible to carry out the process at a lowered temperature, which leads to the increase in selectivity and operation cycle time.
Introduction
The development of the hydrodewaxing catalyst for oil processing is mainly carried out in order to increase the depth of the processing, and for improvement of the quality of the oil products. Also, the climatic conditions of the Russian Federation create a high demand for waxy oil products. The most popular of these products are diesel fuels of winter grade and transformer oil, which ensuring a long and trouble-free functioning of the power equipment of energy sector objects.
In JSC "AZKiOS", the new generation of hydrodewaxing catalysts is developed for the production of oil products with a low pour point. The main feature of the new catalysts is a promoted zeolite of the ZSM-5 type synthesized by hydrothermal treated silica gel.
Experimental Procedure
Dewaxing catalysts, as a rule, are zeolites that provide selective hydrocracking of paraffin hydrocarbons and an active component for the hydrogenation of unsaturated cracking products. Also, it contains the binding material, which determines the strength characteristics of the catalysts [1] . The dewaxing catalyst samples were prepared using the high-silica ZSM-5 zeolite, produced from the following molar structure: 50SiO 2 (Table 1) and at T=270-320 °C, P = 4.0 MPa, H 2 /feed ratio =1500 nm (Table 2 ).
Activity was estimated by:
-the yield of 180 °C + fraction from hydrogenation product for diesel fuel and 280 °C + for transformer oil in terms of the feed;
-the pour point of the target fraction.
Results and Discussion
Since catalytic properties of zeolites in transformation of n-paraffins are strongly affected by their pore structure, development of synthesis procedures allowing the control of crystallinity and porosity of zeolites is very important [3] . Figure 1 demonstrates the influence of hydrothermal treatment of silica gel in the alkaline medium duration on its porous structure.
When carrying out the process within 6 hours, the pores radius increases from 20-45 Å to 30-90 Å. A further increase of silica gel treatment results in the pore size growth up to 100 Å or greater.
After 12 hours of treatment, the quantity of a pores with a radius more than 100 Å was 22%, after 18 hours the quantity increased to 39%, and finally after 24 hours the quantity was 49%.
The samples of silica gel previously hydrothermally treated within 12, 18 and 24 hours were used in the synthesis of zeolites for dewaxing catalysts. It is shown that irrespective of silica gel treatment duration, a well crystallized zeolite is formed within 48
hours. Therefore, we chose the optimum time of hydrothermal processing of silica gel which, in our opinion, takes 12-18 hours.
This conclusion is confirmed by the experimental data obtained stability. The catalytic testing data on the dewaxing catalysts, in the course of receiving diesel fuel is given in Table 1 . Table 2 shows the data in the course of a basis of transformer oil production.
Conclusions
As a result of this complex research, JSC "AZKiOS" has the modern catalysts of the DEP series for the process of producing the EURO diesel fuel and transformer oil. The use of the new generation of hydrodewaxing catalysts JSC "AZKiOS" allows a raw source of silicon, the ZSM-5 zeolite can be created in 48
hours. When the silica gel did not have previous hydrothermal processing, a ZSM-5 zeolite is formed in 120 hours. Thus, silica gel hydrothermal treatment processing allows the reduction of zeolite synthesis time considerably. Besides, it was established that as a result of synthesis on previously processed silica gel, there is a decrease in the size of zeolite crystallites. The morphology of the zeolite samples is given in Figures 3 and 4 .
The catalyst samples synthesized on the basis of the promoted zeolite, produced from the hydrothermal treated silica gel according to [4] revealed high activity and selectivity in hydrodewaxing reaction. When carrying out the pilot tests, the catalysts of selective hydrocracking (JSC "AZKiOS") were used as models of comparison. On the DEP-2 (0,3% Pt) catalyst, at the process temperature of 295 °C, the EURO diesel fuel (class 3, type III) with a pour point production of high-quality waxy diesel fuels and oils in mild conditions.
The catalytic dewaxing processes have found, in recent years, to have an increase in application because of the simplicity
